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(Following is the translation of an article e by Va 1. Golfe
danskiy, éﬁ@ﬁ??i&l&“ K. . Semensv, and N. M. Chirkov
entitled "Geterogenn tall .

bitsionnykh 8 JO?ahﬁ‘ (Enel Y gk

fradenii Nauk 9938 (Beports of the beosdeony of Seden c&a ﬁF%R}g
Vol LIT, No 9, Moscow, 1946, pages 783-785.1
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that all th ances wnlch catalyze some rean txan in the

vhase shall also eakalv* thisz rea¢tion in the sbove mentioned

scular adsor Fiim '

Timas, 1T in I aseous  or vaper phase at P/Poa430.5 one

place &n ine ,iﬂ surface, on which there are traces of

nds catalysing & limquid phase reaction, then having all tbr

ias of 3 1liguid, such & surface oh@ll display the properties
neotis cabtalyst because of a higher velocity of reaction

pblymﬁlacala? adsorpiion filn, belng comparable to a reaction

vapor phase, wuch a sinplified concept ¢f heterogeneous catal-

as far as we know, has never been experimentally verifisd,

In order to demonstrat® its existence we have chosen sn esiter
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| ification resetion (the production of ethyl acetate from acetic 1

aeid and ethanol) and the hydrolysis of the éthyl acetate, which
reactions, 25 18 known, ave cabzlyzed in the 1iguid phase by aclds,
for example, by hydrochloric acid HCl. As Ostwald and Arrhenivs
have shown, the satalytic sebivity of aclds in many liguiderhase
reactions is the function of the hydrogen ion Y {or the sclvated
bydrogen ion, for examle, G}Eﬁ)g and the velooily of such resctions
is proportional to ths electrisal eonductivily of the selutlion and
15 detendent on the nature of the acid-catalyst. ‘ L
" Tn previous informatien {1} we have shown that the surface
electyical condudivity of dielectrics which may be dmnzined to be
a polymolecular water filsm, at gonstant conditions, there zrs pres-
ent on the surface electrolytes which often dissolve in the waler f£ilm,
In other words, the surface electrical econduckivity has pursly an
electrolytic charscter, In waler vapor and hydrochloric acid on the
surface of quarts, mica, ete., there forms s.conducting layer whoze
electrical eondvetivity depsnds on v/ Pyt according to the forrula
o o ﬂ’bé&?ﬁﬁmé , wnare o is found to be of the order of 1015
(for example, for quarbts ol = 11.0). ‘ N
. Because of that, it wes natural to assvme thatl the ions H
shall catalyze the reaction of estsrification and hydrolysis in the
lecular sdsorption layer, and we shall show the hester-
ogeneous catalysis of a sorface (for example, & pglass one} in.the
vapors of & mixbure of water, hydrochloric acid, acetic acid and
ethanol. - -
" Such experiments weve conducted by us in mixtures of ethanol
vapors, acetic and hydrochloric aclds {esterification), water, hydro-
e¢hleric zeid and othyl acaetats {nydrolysis), while keeping the HCL
in the vapor phase between 0.6 and 18% ot totel pressures of S
3% mm Hy ond temperatures of 45820 C. The magnitude Pgap was -
determined according to the dew point for the given mixture BOWPO Soe
ition snd known tewperaturs. The experiments were conducted in 2
1.5 liter glass vesssl., +he megnitude of the glass surface changed
by £illing the vessel with wide glass tubes, +hus, the ratio of
surface to volume 5/Vegiative could be inereased wp to 8.8 (In emphy
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vesseis 5/Vpgi= 1). The rate of reactisn has proved to be propors

tiomal to the glass surface. This shows that the reaction proceeds
solely on the surfzee and not in the bulk, In the preliminary stage
(30-407 conversion) the reaction may be satisfactorily expressed Ly
an equation of zere order, ‘

: he equilibrivm in the case of eguimolecular mixture is found
in the conditions of our experiments for 924 esterification, at the
time when in the liquid phase for analogous conditions the equilibe
rium is at 656% esterification, The resction rate is not defined by
an shsolute pressire magnitude, but by the ratioc P/Pg.¢, and the

{ _rote dependence on the pressure is expressed as fol}.ows:wm%emi‘f@ﬁ@tw

"2..-




& vaiue

1

£

£

- R
EPRLRTE

vy
8 By

her

ahs

3

"

i

o)
w3

£

[

-

AR EHERL

Eis

o

‘ﬁ?a ’

14

.
L
LARR)

»L..,)BM}
11

1}

e

Y
Aff't B

£5

“
v

Plhtrid

P
vF

te
3
Sl

¥

S0

il

%

wids

3 .
P
© *
Maw &
¥
L H
. N 5
N

i
R

3
3

o1

&
ho

£

o
T2 Y
= n

W owed
ey G
M
Fe b4
y

4.
391
LOT

2
7./
35
-

o LeT

M

s
PN

&

Purther

3
FRE Y

VGO

. .
oy e ety g
¥l stezon

N i
A

G

oy
iV

£

the nro

&

SH

[xde]
PR




=

“r

! b?:‘a

BOWE phdwvg lonis
placa ivn vapors or gascs
heﬁ#rﬁgeﬂesum catalyst

Itatively proved

¢ bt not homogeneousiy,

(in the licuid phase) reactions may take
only with the 2id of the polymolscular
This has been quale
helwood (1) and Bell (3}.

Hon-ionie leple e resas tions may take place in the
phase 85 well as homegensously ln the vapor phase. Thus, comnz
studies on reacticn rates in the vapor and liquid nhamaa WAy Serve
to dafing the ion twpe,
The expe: por 1 of this work shall soom be puhlished
in detail.
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